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(54) MR- visible catheter 

(57) This invention relates to a catheter comprising 
■ a tube-like body extruded from a plastic material with a 
proximal and a distal end and with at least one lumen. 
The plastic material of which the body of the catheter has 



been made comprises at least partly a filler of paramag- 
netic material. As a result the position of the catheter 
inside the body of a patient can be made visible on an 
NMR screen. 
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Description 

The invention relates to a catheter comprising a 
tube-like body extruded from a plastic material with a 
proximal and a distal end and with at least one lumen. 
Such catheters are used in medicine for diagnostic and 
interventional purposes. 

With certain applications tt is standard practice to 
make the position of the catheter inside the body of the 
patient visible by means of X-ray imaging. For this pur- 
pose known catheters comprise certain materials, as a 
result of which they become clearly visible on an X-ray 
screen. 

With other applications, and particularly in the field 
of neurology, it is desirable to make catheters visible 
when employing NMR techniques. 

The US patent specification 5 154 179 describes a 
catheter which is visible under such circumstances. Fer- 
romagnetic particles have been incorporated in the 
material of which the body of the catheter has been 
made. These particles disturb the magnetic field in the 
NMR device and result in a deviation in the picture which 
is formed, thus indicating the position of the catheter. 

The object of the invention is to further improve this 
known catheter. , 

According to the invention this is achieved with a 
catheter as characterised in claim 1. Consequently the 
catheter becomes clearly visible when using an NMR 
device. - 

Rom the above-mentioned US patent specification 
the use of paramagnetic material is known as such. In 
that case the paramagnetic material is however incorpo- 
rated in a contrast medium which is introduced into a 
lumen of the catheter. The catheter according to the 
invention can effectively have a smaller diameter by 
incorporating the paramagnetic material which is used 
by way of filler, in the plastic material of which the body 
is made. This is especially important for the neurological 
applications mentioned before. 

A suitable embodiment is characterised in claim 2. 

The visibility of the catheter using MRI-techniques 
is independent of the direction of the magnetic field when 
the measures according to claim 3 or claim 4 are applied. 

Some of the paramagnetic materials suitable for the 
intended application are harmful to man. In order to be 
able to use them nevertheless, the measure as set out 
in claim 6 is employed. A suitable embodiment in that 
respect is characterised in claim 7. 

The preferred embodiment as set out in claim 5 
allows use of the correct quantity of the paramagnetic 
material. 

In order to also avoid contact of the paramagnetic 
material at the distal end of the catheter with the body or 
body fluids of the patient, the measure as set out in claim 
8 can be employed in an advantageous manner. 

Often catheters are manufactured in such a way that 
a distal end-section has different- material properties, 
and more in particular greater flexibility, than the basic 
body. In that case the measure as set out in claim 9 can 



be employed in an advantageous manner. The end sur- 
face of the basic body which comprises the paramag- 
netic material is covered by the end-section, so that there 
will be no contact with the body or body fluids. 

5 Preferably the measure as set out in claim 10 is 

employed as well. In that case, one and the same cath- 
eter can be used for investigation and/or treatment, 
employing either an X-ray screen or an NMR screen in 
order to visualize the catheter. 

10 Materials suitable for application in the catheter 
according to the invention are characterised in claim 12. 

Material which facilitates visibility of the catheter 
when using x-rays, and which can therefore be used in 
the catheter according to the invention in an advanta- 

15 geous manner, is characterised in claim 13. The barium- 
and/or bismuth salts can either be used by way of filler 
in sections of the plastic material of which the basic body 
is made or may be arranged as a separate layer or band 
on the catheter. 

20 The invention will be explained in the following 
description with reference to the attached drawings. 

The figures illustrate preferred embodiments in ten 
corresponding, partly cut away side views. Cross-sec- 
tional views are shown to the right of the figures, and 

25 these cross-sectional views are taken along the lines 
indicated with Roman numerals of the same value. 

For the sake of simplicity the embodiments shown 
are all catheters comprising one single lumen, wherein 
the wall has been drawn comparatively thick. In the draw- 
30 ings dots are used to indicate plastic material containing 
paramagnetic filler. Hatched areas indicate any other 
suitable plastic material such as polyurethane or poly- 
ethylene. 

Figure 1 shows the most simple embodiment, 
35 wherein the catheter is made up of one type and one 
layer of plastic material comprising paramagnetic mate- 
rial by way of filler. 

Rgure 3 shows an embodiment made up of two con- 
centric layers. The inner layer comprises the paramag- 
40 netic material, whereas the outer layer is free of 
paramagnetic material. Consequently there can be no 
direct contact, from the outside, with the paramagnetic 
material. 

Rgure 5 illustrates an embodiment consisting of 
45 three layers. The intermediate layer is made up of the 
plastic material comprising the paramagnetic material. 
The inner and the outer layer are both free of paramag- 
netic material, so that there can be no contact of the body 
with the paramagnetic material on the outside, and no 
so contact with fluids which are conveyed through the lumen 
and could end up inside the body of the patient on the 
inside. 

With the embodiment as shown in figure 7, the sec- 
tion comprising a filler of paramagnetic material does not 
55 extend over the entire length. The left-hand section is 
free of paramagnetic material and the right-hand section 
comprises the plastic material with a filler of paramag- 
netic material. The two sections may have been manu- 
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factured separately and bonded together by glueing for 
instance. 

The choice of an embodiment wherein the paramag- 
netic material does not extend over the entire length, may 
be dictated by the intended application. Sometimes it is 5 
only necessary to render part of the catheter visible on 
the NMR screen. If that is the case, it concerns in partic- 
ular the distal section. 

The embodiment of figure 1 0 also comprises a layer 
of paramagnetic material only extending over part of the 10 
entire length. At the cross-section XI-XI the construction 
comprises three layers and at the cross-section XII-XII 
the construction is made up of two layers. The layers may 
have been formed simultaneously by co-extrusion. End- 
ing the intermediate layer with paramagnetic material is is 
achieved by cutting off the supply of the plastic material 
containing this material by way of filler, during the extru- 
sion process. 

The embodiment shown in figure 10 has again the 
favourable measure that the paramagnetic material can- 20 
not come into contact with the surrounding, both on the 
inside and on the outside of the catheter. For that reason, 
the paramagnetic material used does not need to be 
harmless as such. 

With the embodiment of figure 13, three strips have 25 
been co-extruded in the basic body of the catheter. The 
material of which these strips are made, is completely 
surrounded by the basic material of the basic body, so 
that also in this case there will be no contact with the 
surrounding. 30 

Figure 15 illustrates an embodiment wherein two 
strips of different material have been co-extruded in the 
basic material of the basic body. As mentioned before, 
the material indicated with dots represents the material 
comprising paramagnetic material by way of filler. The 35 
other layer of different material comprises in this embod- 
iment material which is in particular clearly visible when 
subjected to X-rays. The material can tor instance be a 
plastic material comprising barium- and/or bismuth salts' 
by way of filler. The catheter thus manufactured is con- 40 
sequently clearly visble both on an NMR screen and on 
an X-ray screen. 

Figure 1 7 shows an embodiment corresponding to 
figure 13, wherein the amount of plastic material com- 
prising paramagnetic material reduces from the proximal 45 
towards the distal end. close to the distal end, to zero. 
Also in this embodiment this has been achieved by grad- 
ually cutting off the supply of the plastic material com- 
prising the paramagnetic material during the co- 
extrusion process. so 

With this embodiment of figure 1 7 there is at the end 
surface, which corresponds to the cross-section of figure 
1 9, no free paramagnetic material. 

With the embodiment of figure 20 the same result 
has been achieved by connecting a separate end-sec- 55 
tion of another material, shown on the right, to the end 
surface.of.tbe basic body. Preferably this end-section has • 
been made of a softer plastic material than the basic 
material, in order to obtain a distal end of the catheter 



which is as a-traumatic as possible. By ending with the 
distal end-section, also here no direct contact can be 
made with the paramagnetic material in the co-extruded 
strips. 

A similar solution is obviously possible with a cath- 
eter of the embodiment as shown in figure 5. In figure 22 
an end-section of such an embodiment can be seen, 
which also separates the ring-shaped end surface of the 
intermediate layer comprising the paramagnetic material 
from the outside. 

Suitable materials for application in the catheter 
according to the invention are transition metals such as 
copper, manganese, chromium, nickel gadolinium, dys- 
prosium. Also mixtures, alloys and salts of these mate- 
rials have suitable properties for application according to 
the invention. Which quantity of paramagnetic material 
is to be used in the plastic material by way of filler 
depends in particular on the properties of the NMR 
device used for the detection of the catheter. 

Also the properties of the paramagnetic material to 
be used are decisive. With weak paramagnetic materials 
one will use a stronger concentration of this material than 
with strong paramagnetic materials. In practice the con- 
centration may vary for instance from 0,001% in the case 
of strong paramagnetic materials such as dysprosium 
oxide (DyOs) to 60% in the case of a weak paramagnetic 
material such as for instance titanium dioxide. These per- 
centages are percentages by weight. 

Claims 

1 . Catheter comprising a tube-like body extruded from 
" a plastic material with a proximal and a distal end 
and with at least one lumen, wherein at least part of 
the plastic material of which the body has been 
made comprises a filler of paramagnetic material. 

. 2. Catheter as claimed in claim 1 , wherein the tube-like 
body comprises a number of coaxial layers and the 
plastic material comprising the paramagnetic mate- 
rial forms at least one of the layers. 

3. Catheter as claimed in claim 2, wherein the at least 
one layer comprising pararrjagnetic,material is pro- 
vided in the form of a helically extending band. 

4. Catheter as claimed in claim 1 or 2, wherein at least 
one layer comprising paramagnetic material is pro- 
vided in the form of a number of spaced apart circu- 
lar bands. 

5. Catheter as claimed in claim 3, wherein the plastic 
material comprising the paramagnetic material 
forms at least one strip extending in the longitudinal 
direction of the tube-like body. 

6. Catheter according to any of -the-preceding claims,- 
wherein the paramagnetic material is harmful to 
man and the plastic material comprising this mate- 
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rialhas been received in an enclosed manner in the 
tube-like body. 

7. Catheter as claimed in one of the claims 2 and 6, 
wherein the layer of paramagnetic material is an 5 
intermediate layer of at least three coaxial layers. 

8. Catheter as claimed in one of the claims 6-7, 
wherein the amount of plastic material comprising 
paramagnetic material reduces from the proximal 10 
towards the distal end, close to the distal end, to 
zero. 

9. Catheter as claimed in one of the claims 6 - 8, com- 
prising at the distal end an end-section made of a is 
plastic material free of paramagnetic material. 

10. Catheter as claimed in one of the previous claims, 
comprising at least one section made of material vis- 
ible when subjected to X-rays. so 

1 1 . Catheter as claimed in claim 1 0, wherein the mate- 
rial visible when subjected to X-rays is received by 
way of a filler in a layer of plastic material of the body, 
which layer also comprises a filler of paramagnetic 25 
material. 

12. Catheter as claimed in one of the previous claims, 
wherein the paramagnetic material has been cho- 
sen from the group comprising transition metals 30 
such as copper, manganese, chromium, nickel, 
gadolinium, dysprosium and mixtures, alloys and 
salts thereof. 

3. Catheter as claimed in claim 1 0, wherein the mate- 35 
rial visible when subjected to X-rays has been cho- 
sen from the group of barium- and bismuth salts. 



40 



45 



50 



55 



4 

O701836A1J_> 



EP 0 701 836 A1 



FIG.1 i 



FIG. 3 



x- 



. ..«. ,.' w .I.- 1 . .-,». 

. •■ <' ■>••*«" 1 J - ^ .«' >•> • .• 



*12" 



/- • . .•-•■\ ■•::■> <.-i 




FIG. 5 



FIG.7 



IE 




FIG. 10*- 



FIG. 13 



xr- 



HE 



IK 



3£ 



FIG.2 




FIG. 4' 






FIG. 6 




FIG. 8 FIG. 9 




FIG. 11 FIG. 12 




FIG. 14 




EP 0 701 836 A1 



FIG. 15 


tot — ► 




i 













FIG. 17™ 



YVT 



FIG.20 




Vs// 




2XBE 



xxr 

>J>;ssty>'»ssA //// 



FIC.22 



FIG. 16 




1 m FIG. 18 F1G.19 





FIG. 21 




FIG. 23 




6 

<EP 0701836A1_I_> 



EP 0 701 836 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 95 20 2504 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IqI.CL6) 



X 
Y 



Y,D 



US-A-4 827 931 (L0NGM0RE) 9 May 1989 

* column 1, line 5 - line 37 * 

* column 1, line 62 - line 68; claims 1,2; 
figure 2 * 

US-A^5 154 179 (RATNER) 13 October 1992 

* abstract * 

* column 1, line 25 - column 3, line 24 * 

* column 4, line 42 - line 60; claims 
1-3,13; figures 1,2 * 



1-7,9 
8,10-13 



8,10-13 



A61M25/01 



TECHNICAL FIELDS 
SEARCHED (Int-C1.6) 



A61M 



The present search report has been drawn up Tor all claims 



Mace or uatk 

THE HAGUE 



Dale of tov^teUoi of ttae sczrdb 

8 December 1995 



Michel s, N 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document died in the application 
L : document cited for other reasons 

& : member of tbe same patent family, corresponding 
document 



7 



>: <EP 0701836A1_I_> 



V 



THISPA ^LANK IUSFT0> 



